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DETAILED ACTION 
Information Disclosure Statement 

1 . The information disclosure statements (IDSs) submitted on 03/19/2004, 
03/22/2004, and 01/10/2005 are in compliance with the provisions of 37 CFR 1 .97. 
Accordingly, the information disclosure statements are being considered by the 
examiner. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 

form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 1-9, 13-24, 32, and 34-38 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Lipperer et al. (GB 2349309 A). 

Regarding claim 1 , Lipperer et al. (figure 2) disclose a method for connecting 
signals between a radio integrated circuit (IC) (1) and a signal processing device (36) 
comprising the step of multiplexing two or more signals on a connection pin (28-31 and 
40-43) between the radio IC and the signal processing device (page 6, line 34 - page 
10, line 11). 

Regarding claim 2, Lipperer et al. disclose the step of multiplexing comprises 
multiplexing transmit and receive signals on the connection pin such that during a 
transmit mode a transmit signal is coupled on the connection pin from the signal 
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processing device to the radio IC, and during a receive mode a receive signal is coupled 
from the radio IC on the connection pin to the signal processing device (page 7, line 25 - 
page 10, line 11). 

Regarding claims 3-5, Lipperer et al. disclose the multiplexing step is performed 
on each of a plurality of cennection pins between the radio IC and the signal processing 
device for a plurality of corresponding transmit and receive signals, a connection pin for 
transmit and receive in-phase (I) signals and transmit and receive quadrature (Q) 
signals, or each of a pair of connection pins associated with differential transmit signals 
and differential receive signals (page 7, line 25 - page 1 0, line 1 1 ). 

Regarding claim 6, Lipperer et al. disclose in a transmit mode, the step of 
multiplexing comprises multiplexing a transmit in-phase (I) signal and transmit 
quadrature (Q) signal on a connection pin between the radio IC and the signal 
processing device (page 7, line 25 - page 10, line 11). 

Regarding claim 7, Lipperer et al. disclose in a receive mode, the step of 
multiplexing comprises multiplexing a receive in-phase (I) signal and receive quadrature 
(Q) signal on a connection pin between the radio IC and the signal processing device 
(page 7, line 25 - page 1 0, line 1 1 ). 

Regarding claim 8, Lipperer et al. (figure 2) disclose a radio transceiver IC (1) 
comprising: at least one receiver (page 7, lines 1-3) that produces a receive signal and 
at least one transmitter (page 7, lines 3-6) that processes a transmit signal for 
transmission; and a connection pin that couples the transmit signal supplied to the radio 
IC for processing by the transmitter during a transmit mode and couples as output the 
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receive signal produced by the receiver during a receive mode (page 6, line 34 - page 9, 
line 20). 

Regarding claim 9, Lipperer et al. disclose a switch coupled to the connection pin 
that in a first position during the transmit mode couples the connection pin to the 
transmitter to connect the transmit signal to the radio IC, and in a second position during 
the receive mode couples the connection pin to output the receive signal produced by 
the receiver (page 7, line 25 - page 10, line 1 1 ; and figure 2). 

Regarding claim 13, Lipperer et al. disclose wherein the at least one transmitter 
and at least one receiver each have an in-phase (I) signal path and a quadrature (Q) 
signal path, and further comprising a connection pin associated with the in-phase (I) 
signal path that is shared for a transmit I signal or a receive I signal, and a connection 
pin associated with the quadrature (Q) signal path that is shared for a transmit Q signal 
or a receive Q signal (page 7, line 25 - page 10, line 1 1 ; and figure 2). 

Regarding claim 14, Lipperer et al. disclose further an analog-to-digital converter 
(ADC) (37) that is coupled to the connection pin that in the receive mode converts the 
receive signal to a digital signal and a digital-to-analog converter (DAC) (38) that in the 
transmit mode converts the transmit signal to an analog signal that is coupled to the 
connection pin, and a control circuit that controls the ADC and the DAC such that in the 
receive mode, the DAC is switched to a power down mode which has a high 
impedance at the DAC output to minimize signal coupling from the output of the DAC 
onto the connection pin, and during the transmit mode, a sample clock of the ADC is 
held in a hold state to create a high input impedance at the ADC input to minimize 
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signal coupling from the DAC into the input of the ADC (page 7, line 25 - page 10, line 
11). 

Regarding claim 15, Lipperer et al. (figure 2) disclose a signal processing device 
(36) coupled to the radio IC via the connection pin, and wherein the ADC, DAC and 
control circuit are part of the signal processing device and the signal processing device 
produces the transmit signal and processes the receive signal output by the radio IC 
(page 7, line 25 - page 1 0, line 1 1 ). 

Regarding claim 16, Lipperer et al. (figure 2) disclose a signal processing device 
(36) coupled to the radio IC via the connection pin, wherein the signal processing device 
produces the transmit signal and processes the receive signal output by the radio IC 
(page 7, line 25 - page 1 0, line 1 1 ). 

Regarding claim 17, Lipperer et al. disclose wherein the transmitter and receiver 
each have differential signal paths, and further comprising a pair of connection pins that 
are shared to couple differential transmit signals supplied to the radio IC for processing 
by the transmitter during the transmit mode and to couple as output differential receive 
signals produced by the receiver during the receive mode (page 7, line 25 - page 10, 
line 11; and figure 2). 

Regarding claim 18, Lippere et al. (figure 2) disclose a radio transceiver 
integrated circuit (IC) (1) comprising: at least one transmitter (page 7, lines 3-6) and at 
least one receiver (page 7, lines 1-3), each of which includes an in-phase (I) signal path 
and a quadrature (Q) signal path; a transmitter connection pin on which a transmit I 
signal and a transmit Q signal are multiplexed for connection to the respective I and Q 
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signal paths of the transmitter, and a receiver connection pin on which a receive I signal 
and a receive Q signal are multiplexed from the respective I and Q signal paths of the 
receiver (page 6, line 34 - page 9, line 20). 

Regarding claim 19, Lippere et al. (figure 2) disclose a first multiplexer circuit that 
couples from the transmitter connection pin the transmit I and transmit Q signals during 
different time intervals for connection to the I and Q signal paths, respectively, of the 
transmitter (page 8, line 29 - page 10, line 3). 

Regarding claim 20, Lipperer et al. disclose wherein the first multiplexer circuit 
alternately couples the transmit I and transmit Q signals, respectively, from the 
transmitter pin to the I and Q signal paths, respectively, of the transmitter (page 8, line 
29 -page 10, line 3). 

Regarding claim 21 , Lipperer et al. disclose a second multiplexer circuit that 
couples during different time intervals the receive I and receive Q signals to the receiver 
connection pin from the I and Q signal paths, respectively, of the receiver (page 7, line 
25 - page 8, line 27; and page 10, lines 3-28). 

Regarding claim 22, Lipperer et al. disclose wherein the second multiplexer 
circuit alternately couples the receive I and receive Q signals to the receiver connection 
pin from the I and Q paths, respectively, of the receiver (page 10, lines 3-28). 

Regarding claim 23, Lipperer et al. disclose a multiplexer circuit that during a 
receive mode couples to the receiver connection pin the receive I and receive Q signals 
during different time intervals from the I and Q signal paths, respectively, of the receiver, 
and during a transmit mode, couples from the transmitter connection pin the transmit I 
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and transmit Q signals during different time intervals to the I and Q signal paths, 
respectively of the transmitter (page 7, line 25 - page 1 0, line 28). 

Regarding claim 24, Lipperer et al. disclose a timing circuit that supplies a timing 
signal to the multiplexer circuit to control the timing of the first and second multiplexer 
circuits (page 7, line 25 - page 10, line 28). 

Regarding claim 32, Lipperer et al. disclose wherein each of the I and Q signal 
paths of the transmitter and receiver are differential, and further comprising a pair of 
transmitter connection pins on which differential transmit I and transmit Q signals are 
multiplexed, and a pair of receiver connection pins on which differential receive I and 
receive Q signals are multiplexed (page 7, line 25 - page 10, line 28). 

Regarding claim 34, Lipperer et al. (figure 2) disclose a signal processing device 
(36) coupled to the radio IC that supplies the transmit I signal and transmit Q signal to 
the radio IC for transmission processing and processes the receive I signal and receive 
Q signal from the radio IC (page 7, line 25 - page 10, line 11). 

Regarding claim 35, Lipperer et al. (figure 2) disclose a timing circuit in the radio 
IC and a timing circuit in the signal processing device, wherein the timing circuit in the 
radio transceiver or timing circuit in the signal processing device generates timing 
signals that are coupled to the other timing circuit in order to coordinate the transfer of 
transmit I and transmit Q signals from the signal processing device to the radio IC and 
to coordinate transfer of the receive I and receive Q signals from the radio IC to the 
signal processing device (page 7, line 25 - page 10, line 1 1 ). 

Regarding claim 36, Lipperer et al. (figure 2) disclose wherein the radio IC further 
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comprises at least one multiplexer circuit coupled to the timing circuit in the radio IC and 
is responsive to timing signals supplied by the timing circuit to couple from the 
transmitter connection pin the transmit I and transmit Q signals during different time 
intervals for connection to the I and Q signal paths, respectively, of the transmitter, and 
to couple to the receiver connection pin the receive I and receive Q signals during 
different time intervals from the I and Q signal paths, respectively, of the receiver (page 
7, line 25 - page 1 0, line 1 1 ). 

Regarding claim 37, Lipperer et al. (figure 2) disclose a method for connecting 
signals between at least one of a radio transmitter (page 7, lines 3-6) and a radio 
receiver (page 7, lines 1-3) and a signal processing device (36), the method comprising 
the step of multiplexing two or more signals on a connection pin between the signal 
processing device and one or both of the radio transmitter and radio receiver (page 6, 
line 34 - page 9, line 20). 

Regarding claim 38, Lipperer et al. disclose the step of multiplexing comprises 
multiplexing transmit and receiver signals on the connection pin such that during a 
transmit mode a transmit signal is coupled on the connection pin from the signal 
processing device to the radio transmitter, and during a receive mode a receive signal is 
coupled from the radio receiver on the connection pin to the signal processing device 
(page 6, line 34 - page 9, line 20). 
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Allowable Subject Matter 

4. Claims 10-12, 25-31 , and 33 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

Regarding claim 10, Lipperer et al. disclose the radio IC of claim 8 above. 
However, Lipperer et al. fail to teach or fairly suggest further a plurality of transmitters 
and a plurality of receivers such that pair of a transmitter and a receiver are associated 
with a corresponding one of a plurality of antennas connected to the radio IC, and 
further comprising a plurality of connection pins each associated with a corresponding 
transmitter/receiver pair that couples a corresponding transmit signal to the radio IC 
during the transmit mode for transmission processing and couples a corresponding 
receive signal produced by a corresponding receiver during the receive mode. 

Regarding claims 25 and 33, Lipperer et al. disclose the radio transceiver IC of 
claim 18 and 32, respectively above. However, Lipperer et al. fail to teach or fairly 
suggest further a plurality of transmitters and a plurality of receivers such that a pair of 
a transmitter and a receiver are associated with a corresponding one of a plurality of 
antennas connected to the radio IC, and further comprising a plurality of transmitter 
connection pins each associated with a corresponding transmitter and a plurality of 
receiver connection pins each associated with a corresponding receiver, each 
transmitter connection pin on which corresponding transmit I and transmit Q signals 
are multiplexed for connection to the I and Q signal paths, respectively, of the 
associated transmitter and each receiver connection pin on which corresponding 
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receive I and receive Q signals are multiplexed for connection from the I and Q signal 
paths, respectively, of the associated receiver. 



5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Quochien B Vuong whose telephone number is (571) 
272-7902. The examiner can normally be reached on M-F 9:30-18:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edward Urban can be reached on (571) 272-7899. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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